The characteristics of liver glucose-6-phosphatase in the envelope of isolated nuclei and microsomes are identical.
We have compared the characteristics of glucose-6-phosphatase (EC 3.1.3.9) in the envelope of purified nuclei and microsomes from rat liver. The latency of mannose-6-P hydrolysis, permeability to EDTA, and susceptibility of the enzyme to protease-mediated inactivation all indicated that the permeability barrier defined by the envelope in situ is significantly disrupted in isolated nuclei (i.e. in vitro). Latency of mannose-6-P hydrolysis was demonstrated to provide a quantitative measure of the degree of nuclear membrane disruption. Electron micrographs confirmed the existence of substantial regions of the envelope in vitro where the permeability barrier to EDTA was intact (i.e. an "intact component"). The kinetics of glucose-6-phosphatase catalyzed by the intact component was obtained by subtracting the contribution of enzyme in disrupted regions from the total enzymic activity of untreated nuclei. The characteristics of glucose-6-phosphatase in intact and fully disrupted membranes of nuclei were indistinguishable from microsomes with respect to (a) the kinetics of glucose-6-P hydrolysis, (b) the effects of incubations with mannose-6-P, N-ethylmaleimide, and protease from Bacillus amyloliquefaciens, (c) the extremely high latency of carbamyl phosphate:glucose phosphotransferase activity, and (d) both the patterns of response of activity and the change in latency of glucose-6-phosphatase induced by fasting, experimental diabetes, and cortisol injection. Our results show clearly that apparent differences in the glucose-6-phosphatase activity of untreated preparations of nuclei and microsomes are simply expressions of significant differences in the degree of intactness of their respective permeability barriers. Since flattened cisternae, characteristic of the rough endoplasmic reticulum in situ, are preserved in intact regions of the envelope of isolated nuclei, the present findings constitute the most direct and definitive evidence to date that the properties of glucose-6-phosphatase in the endoplasmic reticulum in situ are faithfully reproduced with intact microsomes.